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^^£)ol aj-^o.^ ^^>^o.S. 3711 ^S^tt ^^-S ol^<H^l 

.£ 8 

M-^^^^W^l M-^d^m ^l^S 
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<M { A Spiral Type Heat Exchanger Device } 



5L l^r ^,\+ H oM^^^ $-91 5L^°1^, 

5. 2^r ^^-^^ ^liE^l^ iL<?l AVAl^oljL, 
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5. 7-8: ^1 2^Al^o11 u\-^ 14^^^^^^^ ^ ^Bfl-g. ^ol £ ^o] 
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jL, o]n| ^711- ^iflS. ^ y J-a- ^^^>7fl 

<22> hbJjI, ^^jil^HH *^>^a-i 7l5Hel ^fl^ ^7li>H ^l^* 
7ls -S-^sH ^^s. y o v #^H ^71 71^ ^1^^^. 

<23> tb^, ^e^lfe ^"^^^ ^ a o V £#€- ^-S-^-S A}-g-*>fe ^-8- ^ w o V #*l 

<24> oje^ °fl<H€-, ^ ^l^uL^l A>-g-S^ZL SU^- 

<25> s. l£: ^.Y+nM^Sl ^-i" iLSl S-^^Jl, S. 2^ ^«>^ < ?1 

51*71^ ^-Aj A}X\S.o]3L, 5. 3£r ^^91 ^ I^^M A}-§- ^Bfl» Ji^l 

<26> £ 1^ ^,\+W 0 VAl>i^O) zp-Aj^- Aj-s) ^-^H 0 1^^ ^ D fl» jI^O- 

S "S^fe ^71(14)^; #71 ^71(14)01]^^ oj-^^ x| ofll . -g-^H "1711- ^Jf5L 

«fl#s}:E^- -a^l^ja*7l(-g-^7l; 15)2}-; #7l ^^1^^:71(15)^1^ -g-^ ^jBfl 
tA]^ £|Jf£] t^- ^Al^ f£f AiT5>X|7l.E4=- S}^ A]ifl ^jE^l (^iM ; 2)5. ^ 
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o.og^- -^-^^(5)^-3. ^-Ei ^7} Bfl #^(6)°-5. ^7l# iH^Hfr 

^1M^(8) 171^ «fl#^- SL^ZL, ^xl^s. ^ 7 }±- ^AV» 

<28> ^"7] ^^^^^-(7)1- ^^H^ ^^^f (9)1: i§*l*}£^- 

<29> S. 3°fl ^-ol, sfr 7 ] ^^1^71(15)^1 ^"Hfll- iL^, 

-^^^(5)^: JfS>^ -B-°^^ ^ti^r cK^flS] #^5. ^^01*^(8)* **>°i °1 

<so> o] ufl, ^-71 ti}^(13)^l ^^1^(18)^1 ^}<*l ^*1€ ^«(16)ol ,^£EK19) 

ofl ^*>o^ 3] ^75}^, ^7l» ^nfl ol^^-(8)0.5. ^^-^>7ll SlJL, H^-eH o]-^^> 

tt ^nflo) <g 7l# <q«. s Hfl#§H -S-^r^Ml ^4. 

<31> tt^S, £ 4^1 «>^- ^°], ^^^51^:71(15)1- 3*l*l#:iH| ^-§-*> 

^ oj ^JaI^o) ^-Efll- tio] £^0 S ^ , ^^7-1^-51(10)^ ^^flfe tl*Hl ^ 
^(11)7} 7>^}7ll #3-£l<>H tfl^-^Knl^ADoU ^ AlJg.^ ^7^. ^ 

*H1 ^ ^JE-Hf- 

<32> SE^, ^^I^^-JI(IO)^ ^ ^M^ltf ^ 7 A*\?t ^* ^^*>^ °^*> 

7l 2:^211 ^-2Vs)ol olOoj i ^^ug^-Jl(10)Ol ^pfofl^ ^Z}"#*1» ^*Rt 

7l7ll^-^ol ^*|^ 7Ml^(12)ol ^til£]ol 
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<33> olnfl, $-7} 71^1^(12) w>^(13) ^MItt ^*fl» «a-^*>7l ^ ^71(14) 

1- Hl^-SH, ^ Ji^S. 4M» ^z^c*) -§-^>7l ^S-1<15I«:7H15)7> 

<34> ^JL, #7l ^^^^71(15)^ 3»<Hfe ^SEi(19)^ ^oll ^ ^ 

711: ^^71 ^tt ^3g(16H ^^H, ^^<Iiil«-7l(15)^ ^-i- ^A^Ch 

<35> u^-eM, ^"71 ^71(14)^1^ ^ffl 2)-^H(17)l- -^^fl^-i ^^l^iH^r 

71(15)3. ivflol *1±L, ^^(16)^1 21*11 ^flfe VS^ll 3MH(17)« ^.^flAi # 

^ ^^-8-7H #7^ ^7l(T3l£Al)S. JL^sl ^#^r ^l-S^Ml -3-*is}-5ls- 

[t^°l °1^^7> 7l#^ 4*11] 

<36> zifilM-, ^>7l?b «}4 ^-°1, ^2J)3 ^l^^l^r, ^-^^S. afl#^o.s. 
^!1t o]^Ai7l^ ^*lH^-4* ^^tt #34 ^ 3^*>^-, °1 ^lH^si 

*}<*| J7^§>H.S. ^-^H ^12:^7>7> ^7}is}jL, *fl*M3<>l 7^>S)^ ^ -g-^ 

* *1\H1. 
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<39> JS-^ ^nfl7l- -ft^Sl^r $7} ^QSLS. ^H* -§- 

<40> ZL^JL, ^7} ^S)±r W, I^AS -ft^ -§-^*}<*l «fl# 

#3 M-^#°.JjL #7}*H ^7] *m%<LsL <£^xt ^^M-^^^r 
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uguflSl oJ-^-g- ##71 <4, <?Hr^ WM* -§-^171^ ^^1iH^;7l ^ -S-71 

SMfe, <SMM<>1M oj-^^ v§nfl 7 > o]^^ ugtifl sKI^ -^^4; ^) TT 

S ^^E)^ M"id^4; #71 uHtf^Sl #^1 U^l ^#71 S °1 
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<45> £Eth ^- ^^1^1^ -S^^^ll- ^*Kr ?M o} 1 -^ ^1 ^a]5. *1H 

£ 3}<>H, ^ ^4 -g-<a*V ^ ^^1* A>-g-^>£S. *VC}. 

<47> i^o) l^Al^^l M-^^ ^JH^>X|(21)^ ^^r, ^t.fl7l- -B-^Sl^ 

-a-^^:(22)2f; 0-^^(22)^.3. -fr 0 ^ -§-^*M wfl#^>S^ *}*r «fl#^- 

(24)o.S ^l^^l <UH«:7H 9X°]*\, ^-7] -f}-<?m(22HH Aj- 7 ] «fl^(24)o.S. ^ 

(23)-°-3. ^l^^t}. 

<48> n^Jl, -* 0 M -^-^^(22)21- afl#^ r (24)ol ^3. ^^^V^ ^^(23) 

<49> ZL51J1, Aj-7] ^#(22)3l}- afl#^(24)ol A^ S *H1 ^ 3 5^" 

(23) o) ^ #7^1^ 5Jo) *>rf. 
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<50> £ g-Tgfi] 2^Al^ofl icj-s q.^^ ^51^^1(40)^ ^#£:, -fr^S}^ 

^^(42)^; #7} -8-<a ^:(42)o.S. -fr<*m -§-^*M «fl#^>£^- *>fe tifl#^ 

(24)°-3. o]s^^l <g 51^-71 ofl SU^H, #7l -^^(42)^5. q-^l^^S 3*H 

o.s ^y$o] ^o}*}^ uHd^#o.3 %^s\±= ^^M-^i^^:(46)^; #7l ifl^ 

^33: #21.2.3. M-^^^S. -8-71 wfl#^:(24)* ^Sl^r $1^4 

*I^(44).iL3. ^^cf. 
<5i> ne^ZL, #7l tfl^Hd*S3K36)3l- #7l ^^M-^d^^(44) A>ol^ t}^, z\t$o] 

(42)3)-; #7l -fi-<g^(42).2-3. -fi-<g^ ^ D fl« -g-^*H «fl#^>£^ Sfrfe ^#^(24)^3 
ojs^^i cgJU^H ^o^, #71 -ft <3 #(42) .2-3. ^ M-Ai^#o.S. ^*>3-2-3 33 
°1 *M-*l-£^ i4-*}^#o.3 #7^ ^#51^ ^^KRd^#(46)3}-; #71 tfl^Hd^# 
(46)^1 Z\%o] *bgr -f^l 2}^SL£. <&^S\o] #7l ifl^Md ^ #(46 H tfl*H <g^^ 
?>3°-3 uf^i^#o.S #73 *H #71 «fl#^(24).<13 ^^Tr *l^Md^# 

(44)^; #71 ^14^^(46)21- ^l^M-^^^:(44)ol *]S. JL^S\S.^ *1#*V°3 ^rfe 
*l*l^#(50)iL3 ^#*4. 
<53> ZLElJl, #71 *1*1^#(50)-^, #71 vfi^Md^#(46)*|- #71 2\ $ #(44) ^ 

ifl,.a]«Ml ## #3# ^JE-Hf- Ji^Hr 4^7^ Jl^^(52)3>; #7l JL^^r 

(52)^1 ^<£^-£-o)l JZ^sH *}^r_2.3 ^<^^a-1 #71 tfl^M-*I^#(46) ^ $l^KRi*i# 
(44)-§r *l*l*Hr 3*1^(54)54; #7l 3 3 cfl (54)51 ##-^£o|l ^ O.S. ^# ^ 
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^-(56)^-; #7l ^^-(56)3. ^-Ei «>^(60)^1 Jl^sHr ^1^^-^(58)5. ^7 

<55> =L?]J1, 4€- 4^ <Ua«:^](40)^ ^^r, 4M7> -fr^l^ 

-^-^^(42)4; #71 ^<y#(42)iL3L -fP8€ VS^H* -§-^H til] 1^1-51^- «fl#^r 
(24)J15. ol^-ol^l ^il^Hl $X°]^, #7l ^(42)^.5. -¥-3 M-^#-°-3. ^*>3 
jis. 3^<>1 4*I^#J15. #7|7i ^^slfe ^^^^^(46)^; #7l tfl^ 

M-5d^^:(46)Sl z^o] ^ W-^-o]] <2l^o_S. #7l ifl^i-Hd^?K46H 

^^tt Ti^-^-S. M-^^#^.S. #7]7H *§s$S\o] s£ 7 ] tifl#^(24)^-S. ^Sl^r ^ 
4^^^(44)21-; #71 tfl^M-^i^^-(46)^ £l«H-^*K44H -MS. Jl^s}^ *1*1*} 
<*| ^ ^1^1^^(50)21-; #71 tfl ^4^^^(46)2]- ^l^q-^1^ ^(44)^1 ^°1 7H> e 

<56> ZLBlJl, #7l #^r#(70)£:, 4^(60)^] ^I^tt Jffl^l^l ^1^(74)^1-; #71 ^ 

^l^tll(74)<Hl *1*13<H -§-^-§- ^S^Kr ^-§-5.^(76)2}-; #7l ^^-£Bl(76)^ 3 ^1^1 
^-71 ifl^i-Hd3#(46) ^ <^<4^:£(44)il5 w>^# ^*Kr ^f^(72) 

<57> ZLfil Jl , -g- afl l^AHlofl 4^ <iiH^-^l (21)^1 ^1 7-1 #J1 

°fl 21 -§-«!• #Bfl ^1 ^# JlS^ , % ^1 7-1 # Jl 51 ^6\) 71 ^1 ^ ( 12) Ol ^ # 51 Jl , #7l 7l 7fl 
^(12)^1 tillo^ sfl^dS)^^ x^nfloj oj-^o. 0^7] Q^c^ o^s} ^nfll- O-^Al 

71^ ^^1 < I5I«;71(21) ^ #71 ^511^71 (21)ofl 4^*H ^^^71^ ^^(16)°! 

27-13 



1020020061829 #3 2003/5/27 

T^l^lfe 3*l^#oH| SH-H, -*7l ^^1^^71(21)^, ^71(14)^]^ <3^€ ^ D ti 
7> ol^>^ vgafl sj-olH(17)2l- -a-°d^:(22)^; ^-71 -ft- 0 *m(22)£] ##4 ^ 

=M ^l^ y oHH ^ ^^>^^-S- ^lH^- ^^^ji, rf^o.s M-^i^ 

^(23)4; ^"71 M-*I^(23)^ #^ofl <^o] ^^S)jL, ^7l(cl£Al)5- °l-§- 

*}^r *MH(17)£)- ^sJtt «fl#^(24)o.S. 
<58> ZielZL, ^71 ^S>l<lHi3a;7l(21)ir, #7l M-^#(23H ^-g- ^*}^- ^ o. # 

7l(32)7> ^ofl ^^£131, £H§H tiflol^ 2fl^(13)^l ZL^Sl^ al^ ^.^(31)^1 ^ *fl 
-31 ^ 51^^14. 

<59> ol§>, ^Tl^V^ ^ ^ JL^l- iL£^- ^4- 

<eo> £ 5ofl £Al^ tifsq- ^-ol l^X|oflo} ^ ^- < y^r(22)-2. 

3- -fr^ ^^H^-S. 2]^°1 14^^(23)* 7]*\ tifl#^(24)^ -f-^H 

<61> £ 9<^1 5.*]$. V}Q ^O), ^7l *\] 1^AH1^| ^l^aHl 3-§-*M ^V-g" 

<62> ^"71 ^llJH^ 71 (21)^1 M-^^^:(23) 7-lig«-7> Jl^ti.e}^(31)5l 7l -§-=-71(32 H 

77}%- 71711^(12) ^<Hl ^^KE^ 

<63> zl^ji, ^nfl^ -B-°g^-(22)* *M ^3*Rr M-^l^^(23)^- -f-^K!: Jf, 

(24)^- **fl ^*fl Sfo]n (17 )^ W}Z\X^7}51, °] nfl, ^zl-^(16)^r o}^^ ^<^^7] 
(21H1 ^-fr ^l^V^ell, oleitb ^^^^71(21)^ ^^Hl ^*fl ^ 
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< 64 > t£*h #7} 1^71 (21) ^^H] ^tb -§-^Jl4^ ^^-^-S. ^^<gJSL^;7l(21) 

l^^rH-S. 3711- tfl^- #<*| ^71 nfl^l, 71^1^(12)^ 3.71 

JEt!" ^-7>2j^S #<^<H 3*1*1 #^(10)^ 37l» ^l^iis #^^7iq- 7i^-g-^ 

<65> HBlJL, £ 6 vfl^l £ 8^1 £^1€ W>^- ^-ol, i£rgo] ^fl 2^Hlolj ttj--g- u(-^^ 

(40)^1 ^--8- ^ 

<^4(42)i^L ^-E-l o^S^ 01^1+41$ #(46)-§- ^°1 ^^0.3. ^o>^£^- ^ § 

*H*> 4>7l ifl^i-Hd«g#(46H tfl*H #°Hr°1 ^uHdW(44)^ 

H^*Kn. wfl #^(48)^.5. 
<68> ol nfl, ^-71 tfl=lfi-R}^(46)2f ^"71 51 ^^^^(44)^1 zj-zf ifr # 

<69> ^-71 i^l ^q-y^ ^(46)4 #7] £|^i-Hd^3K44H #7^1^ §^7> °- 

^4(42)4 nfl#^r(48)^ ^^l7> a^s. ^-tflolji, ^7} ^^^^^(46)4 #7l ^^M- 
-id<8#(44)°] #7M^r ^^7> ^ -^^(42)4 ufl##(48)3 $l*l7> ^t5> 

4. 
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<70> tf 7 ] ifl^M-^^^(46)4 s&7) 4\^*\*£&(U) #3£r ^^l 

^nfl 7 > JL^^^-S ojJg-^^ ?H1 K\ £-g-^- §cf. 

^ -§-^* ^-*H *l*l*r#(50)<?l cf^7fl^ Jl^(52)-g- H^S. 

<73> ZLS^Jl, ^>7l ^ 7flSl Jl^^b(52)^ <£^<S *f-&*\] -g-^ ^ 4^ «^r#* * 

e><^ ^^cfl(54)l- -H^*>J1 s&7] Ji^cfl(54)^ ^-^ofl ^^(56)* 

(60)^1 cflJl^ i4a> s-o. ^.e -2]- ^ ^1^^-^(58)1- A>-g-^ *V 

<74> ZL^JL, #7} M-^i^ ^HL^^IUO)^ i^^i4^^^:(46) ^ ^1^t4^^^:(44)^ 

^^^1 ^r°fl*r ^^#(70) 91 ^*1*1^(74)# w>^(60)o11 tfljL*| ji^*>£^- 

<75> ^-71 ^x]xlcfl(74)^l ^3.B\(76)9 ZL^A]7J J^, o] ^ SE ^ (76) ^ sl^ofl ^ 

<76> ol^j- ^ol, 2:^0] ol=.^^l >£3HH ^71 -e-^^:(42)AS. ^^7> -fr ^ 3 ^ ^ , 

**KH, 7« ^^^^^(44)^1 ^ ^-g- ^ «.«-611^ ^ 2\7$-$r g±r 7] 

*\ °l-§-*H tifl#^:(48)-2.^ ^nfl7> wfll^o^t}. 
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<77> ^ i £ 8<H1 w}<4 ^-o], ^7] vfl^M-id^^:(46) ^ ^l^M-^^^:(44)^- 7i 

^ ^^fl7> °l-g-*Rr ^c> ^2.e1(76)# 2]-g-*H ^^(72)^- s^l^S 

^71 vl]^-M-tl^^(46) ^ sq^M-^^^(44)^ ^^-g- 7i*l^1 ^*ti^ ^ 

<78> ^^^#(46) ^ ^^4^^(44)^7, ^5ffl(72)2l ^*HH ti^, 

^*fl7> ^^TT -B-^^ «cKK°S 37^1 ^sHr 

^ *fl-f -H-g-*>3i Jl34^<?1 ^c]tq.. 

^>JL, A>-g-^ ^ ^Cl7> ^"Ol-^CS. A]^7\7\ ^^Sfl^lfe *V^-g- 
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[3^* 1] 

*}*r Bflf^S ^l^^^l 1^*71 oil 5£°H, 

#71 -R-<33HH 4V7I tifl#^s zH^t M-5dD#.£-3. ^*>3 ^°1 ?\x]S. 
^ qJ^#o.S cK=- #7^ *§#^ ^$#£.3. ol^^l *Hr M-^i^ 

[^t 1 * 2] 

*11 1 #°fl #71 -fh^^4 tifl#^ol ^5. «>cfl^^l fl*l*>3^ H-^d^^r^l 

3] 

1 %H1 &<>H, #7l -B-^^ «fl#^°l fl ^ ld |j tg^sj^s. 

4] 

27-18 



1020020061829 #^ 2003/5/27 

tfl«H ^#^^°.S. #7^^ #7l «fl#^l ^^Rd^S 

[$^8" 5] 

*H 4 #7} ^^M-^^^sf #7l ^^M-^i^^ 7>^^- ( a^o] 

[^^* 6] 

^ tifl#^o.s oi^^i <g ja^-7l oil SlM^I, 

#7l -R-^as ^-3 uHd^#o_s. ^*\x]s.^ i4^^#o.s 

#71 ifl^Hd^^ *]^°1 «-«-ofl <2^0_3. #71 tfl^Hd^^l 

tfl^ ^^tb #3* ^ uRd^#JLS #7**H #7l Hfl#^ofl ^^Sl^ ^^M-h*l*8 
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7] 

*i| 6 &<>H, ^-71 xfl^i-Hd^^ ^7) sq^v-Hd^^ ifl 

.^ofl z}-Zf «g^tb #3* ^5L^- ji^Rr ^7fl^ ji^^; ^-71 jl^^ 
£ofl jh^sM *>#.^s ^-71 ifl^i-RI^ ^ ^M-^^ 

8] 

7 %H1 &oH, *fl£JMfe M-a><?1 3^g- s.^ o. s ^ uf^tg 
#7^ vfl^M-^^^; 
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cfl^H #3^- M-^^^s. #73 *H ^7] tifl^ofl <am^i^ 

10] 

11] 
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12] 
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3] 
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15 4] 

10 



11-— f if 




[5 5] 
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6] 
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